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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 Background of the Study 
 
Biogasoline is liquid biofuels that have the potentials for replacing gasoline. 
Gasoline is the volatile liquid petroleum fraction whose boiling point ranges from 
around 30 to 200 °C, comprising a mixture of hydrocarbons from C4 to C12 
(Tsuchida et al, 2008) . Gasoline is being used as the world’s major automotive fuel 
and source of energy. Currently gasoline is produced from crude oil, therefore the 
world might encounter its depletion someday. The consumption of this fossil fuel has 
also discharge a huge amount of carbon dioxide into the atmosphere which lead to 
global warming. 
 
Biogasoline is the solution for having a sustainable source of energy replacing 
the gasoline while maintaining its ecofriendly environment. It contains between 6 
(hexane) and 12 (dodecane) carbon atoms per molecule and can be used in internal-
combustion engines. Its characteristics are intended to match the chemical, kinetic, and 
combustion characteristics of its petroleum counterpart, but with much higher octane 
levels (Jujarama et al., 2014).Therefore, pure biogasoline can immediately be used as a 
drop-in substitute for petroleum gasoline in any conventional gasoline engine, and can 
be distributed in the same fueling infrastructure, as the properties match traditional 
gasoline from petroleum. Due to biogasoline’s chemical similarities with gasoline, it 
can also be mixed with regular gasoline. 
 
Biogasoline can be synthesized by fluid catalytic cracking process. Catalytic 
cracking is the conversion processes used in petroleum refineries and is widely used to 
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convert the high-boiling, high-molecular weight hydrocarbon fractions of petroleum 
crude oils to more valuable and lighter gasoline, olefinic gases, and other products.  
 
Rubber seed oil (RSO) is a promising feedstock for biogasoline production 
which is extracted from the rubber seed of the rubber tree. Up to now the rubber seed 
has no major application and therefore these seeds are regarded as waste. Since 
Malaysia has an estimated of 1,229,940 hectares of rubber plantation producing an 
estimated average of more than 1.2 million metric tons of rubber seeds annually 
(Malaysian Rubber Board, 2009), a sustainable source of renewable energy may be 
available. The rubber seed consist of about 40% kernel with 20-25% moisture. 
Approximately 40-50% of oil is found in the dried kernel which may contribute to 20 
million liters of oil yearly (J. Gimbun et al., 2012). 
Consequently, production of biogasoline from RSO could economically benefit 
the country and at the same time prevent waste generation. Hence in this paper, the aim 
is to analyze and characterize the optimum conditions of fluid catalytic cracking process 
of RSO in terms of cracking temperature and reaction time. The appearance and the 
purity of the biogasoline produced will be examined. This analysis can potentially help 
in determining the suitability of the RSO fluid catalytic cracking process for biogasoline 
production. 
 
 
1.2 Motivation 
 
The growing concern regarding on the depletion of the fossil fuel and 
environmental awareness has initiated the thought of preparing a renewable energy 
source that can replace the use of gasoline from crude petroleum oil. With the 
technology of biogasoline synthesis from fluid catalytic cracking process, mass crops 
can be utilized well and help in increasing the production capacity of the biogasoline. 
Nowadays, the common feedstock of vegetable oils that are widely used in production 
of biogasoline in Malaysia is palm oil. However, this research is focusing on using the 
rubber seeds oil as the feedstock of the biogasoline synthesis. The outcome of this 
research will improve the biogasoline synthesis from rubber seed oil via the process of 
fluid catalytic cracking. Furthermore, using rubber seeds oil is considered as an 
advantage as the rubber seeds are being largely available in Malaysia which will ensures 
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the sustainability of these mass crops for the biogasoline production. From this research, 
optimum temperature and reaction time of the fluid catalytic cracking process of RSO 
will be provided and that will help in utilizing well the crude RSO. Therefore, the 
production capacity of the biogasoline can be increase and RSO will be a promising 
alternative energy source to fuel vehicles in the future. 
 
 
1.3 Problem Statement 
 
In order to increase the production capacity of biogasolines, RSO is used as the 
feedstock in this study so that another type of mass crop can be utilized as well for the 
biogasoline synthesis. Plus, it is reported that RSO has no major application in the 
biogasoline production and previous research are more focusing on the RSO conversion 
to biodiesel. Somehow, it is not yet commercialized. It is ought to know that biodiesel 
usage is only limited to diesel engines. Therefore, it is important to study the optimum 
condition of the fluid catalytic cracking process of rubber seed oil in the biogasoline 
synthesis to contribute to large production capacity of biogasolines and will be able to 
fulfil the biogasolines demand.   
 
 
1.4 Objectives 
 
The following are the objectives of this research: 
 
1) To synthesis biogasoline from RSO by fluid catalytic cracking 
2) To optimize the temperature of fluid catalytic cracking process of RSO for 
biogasoline synthesis with effects of residence time of reaction. 
3) To determine the yield of biogasoline formed after RSO conversion being 
completed and correlate the yield and conversion with cracking temperature. 
 
 
1.5 Scopes of Study 
 
